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IMAGE DISTRIBUTING AND PROCESSING APPARATUS 



BACKGROUND OF THE INVENTION 
5 1. Field of the Invention 

The present invention relates to an image 
distributing and processing apparatus in which images are 
processed by different image processors in accordance 
with parameters which are used to process images on a 

10 surface of a semiconductor integrated device, such as a 
semiconductor wafer, a photo-mask, or a liquid crystal 
display, etc. 

In general, the brightness of the surface of 
the semiconductor integrated device, a pattern density, 

15 or the material are different depending on the surface 

portions of the same semiconductor integrated device. To 
process images at different surface portions, it is 
advisable to set different parameters depending on the 
state of the surface portions to be processed. 

2 0 2. Description of the Related Art 

In a known image processing apparatus, once an 
image of one semiconductor integrated device is input 
into an image processor, the image is processed using a 
parameter inherent to each characteristic, whatever the 

25 characteristic, such as the surface contrast, pattern 

density or the material, is. Therefore, for example, if 
the image is to be corrected in the brightness thereof, 
since the parameter inherent to the brightness is 
constant over the entire surface of the image, it is 

30 impossible to correct the image in accordance with the 

brightness of each surface portion. The same is true for 
the correction of the image in accordance with the 
pattern density or material, etc. 

Therefore, if a surface portion of the 

35 semiconductor integrated device requires an image 

processed using a parameter and another surface portion 
requires an image processed using a different parameter, 



an image of the surface of the semiconductor integrated 
device is picked up and is processed using a parameter 
and thereafter, an image of the surface of the 
semiconductor integrated device is picked up and 
processed using another parameter, in the prior art. 

Therefore, in the prior art, in order to 
process images of different surface portions of a 
semiconductor integrated device, using different 
parameters, it is necessary to obtain images the number 
of which is identical to the number of the parameters and 
to apply different parameters to the respective images to 
thereby combine the images corresponding to the 
parameters, whereby a corrected image can be obtained. 
Accordingly, the image processing operation is extremely 
troublesome and requires long time. 
SUMMARY OF THE INVENTION 

The primary object of the present invention is to 
provide an image distributing and processing apparatus in 
which the efficiency of the image processing operation 
using different parameters corresponding to the surface 
characteristics of a semiconductor integrated device can 
be enhanced. 

Another object of the present invention is to 
provide an image distributing and processing apparatus in 
which only a desired image can be selected, based on the 
outcome of the image processing operation. 

To achieve the object mentioned above, according to 
the present invention, there is provided an image 
distributing and processing apparatus comprising an input 
data storing device in which input image data is stored 
in a predetermined order; a plurality of image 
processing/storing devices; a distribution table in which 
a relationship between addresses of the input data 
storing device and addresses of output data outputted 
from the plural image processing/storing devices is 
stored in advance in accordance with parameters to be 
used for the image processing operation; a distributor 



which distributes the image data outputted from the input 
data storing device into the plural image 

processing/storing devices in accordance with the content 
of the distribution table; a reconfiguration device which 
5 reconfigures the output image data processed and stored 
by the plural image processing/storing devices in the 
above mentioned predetermined order, with reference to 
the distribution table; and an output data storing device 
which stores therein output image data outputted from the 

10 reconfiguration device. 

With the preparation of the distribution table, the 
input data can be distributed to different image 
processing/storing devices in accordance with different 
parameters and, hence an operation to obtain and process 

15 an image every time the parameter is modified is not 
needed. Consequently, not only can the image be 
processed within a short space of time but also the 
efficiency of the image processing operation can be 
enhanced. 

20 It is possible to use a reconfiguration table in 

which a relationship between addresses of a part of 
output data areas outputted from the plural image 
processing/storing devices in accordance with each 
parameter and the addresses of the output data storing 

2 5 device is stored in advance, in place of the distribution 
table. The image data can be reconfigured referring to 
the reconfiguration table and can be stored in the output 
data storing device. 

Since only a part of the output data area outputted 

30 from the image processing/storing devices is stored in 
the output data storing device, only the effective data 
must be stored in the output data storing device and thus 
the evaluation of the output image can be simplified. 

BRIEF EXPLANATION OF THE DRAWINGS 

35 The invention will be discussed below in detail with 

reference to the accompanying drawings, in which; 

Fig. 1 is a block diagram of an internal structure 



of an image distributing and processing apparatus 
according to a first embodiment of the present invention; 

Fig. 2 is a diagram showing the contents of a 
distribution table shown in Fig. 1, by way of example; 
5 Fig. 3 is a schematic view showing a relationship 

between addresses of an input data storage device 2 and 
addresses of image processing/storing devices 8-1 to 8-n, 
shown in Fig. 1, by way of example; 

Fig. 4 is a block diagram of an internal structure 
10 of an image distributing and processing apparatus 
according to a second embodiment of the present 
invention; 

Fig. 5 is a schematic view showing relationships 
between memory areas of an input data storage device 2, 
15 the memory areas of image processing/storing devices 8-1 

to 8-n and memory areas of an output data storage device 
12 shown in Fig. 4, by way of example; 

Fig. 6 is a diagram showing a part of the contents 
of a distribution table shown in Fig. 4; and 
2 0 Fig. 7 is a diagram showing a part of the contents 

of a reconfiguration table shown in Fig. 4. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

<Embodiment 1> 

Fig. 1 shows a block diagram of a first embodiment 
25 of an image distributing and processing apparatus 

according to the present invention. In Fig. 1, the image 
distributing and processing apparatus is comprised of an 
input data storage device 2 which stores therein input 
image data in a predetermined sequence, a plurality of 
30 image processing/storing devices 8-1, 8-2,... 8-n, a 

distribution table in which a correspondence between the 
addresses of the input data storing device and the 
addressed of the output data from the plural image 
processing/storing devices 8-1 to 8-n is stored in 
35 advance, corresponding to parameters to be used in the 
image processing operation, a distributor 6 which 
distributes the image data outputted from the input data 
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storing device into the plural image processing/storing 
devices in accordance with the content of the 
distribution table, a reconfiguration device 10 which 
reconfigures the output image data processed and stored 
5 in the plural image processing/storing devices 8-1 to 8-n 

in a predetermined sequence, referring to the 
distribution table, and an output data storing device 12 
which stores therein the output image data outputted from 
the reconfiguration device 10. 

10 In operation, the input image data which is obtained 

by picking up the surface of an object to be examined, 
using an image pickup device (not shown) which is 
comprised, in combination, of an optical microscope and 
an image pickup element such as TDI (Time Delay 

15 Integration) is stored serially or in parallel in the 
input data storing device 2 . The distributor 6 
distributes the image data outputted from the input data 
storing device 2 into the image processing/storing 
devices 8-1 to 8-n corresponding to the addresses of the 

2 0 input data storing device 2, with reference to the 

distribution table 4. Each image processing/storing 
device processes the input image data and stores the 
outcome in the memory areas designated by the 
distribution table 4. The reconfiguration device 10 

25 reconfigures the output image data supplied from the 

image processing/storing devices 8-1 to 8-n in the same 
order as those stored in the input data storing device 2, 
with reference to the distribution table 4 and stores the 
same in the output data storing device 12. 

30 Fig. 2 shows an example of the content of the 

distribution table shown in Fig. 1. In Fig. 2, X0 to Xll 
represent addresses of the input data storing device 2; 
aO to a5 represent the addresses of the image 
processing/storing device 8-1; bO to b3 represent the 

35 addresses of the image processing/storing device 8-2; cO 
to c2 represent the addresses of the image 
processing/storing device 8-n, respectively. In this 
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distribution table 4, the addresses <X0, XI) of the input 
data storing device correspond to the addresses (aO, al) 
of the image processing/storing device 8-1 and the 
addresses (X2 , X3 ) of the input data storing device 
5 correspond to the addresses (bO, bl ) of the image 

processing/storing device 8-2, respectively. The same is 
true for the remaining addresses of the input data 
storing devices and image processing/storing devices. 
The correspondence is predetermined based on the 
10 images at each object image pickup stage to show 
parameters to be used for the corresponding image 
portions . 

Fig. 3 shows an example of a relationship between 
the addresses of the input data storing device 2 and 

15 those of the image processing/storing devices 8-1 to 8-n, 
shown in Fig. 1. in the illustrated embodiment, the data 
within the input data storing device 2 includes data 20 
of the addresses X0 to XI, data 22 of the addresses X2 to 
X3, data 24 of the addresses X4 to X5, data 26 of the 

2 0 addresses X6 to X7, data 2 8 of the X8 to X9 and data 30 
of the addresses X10 to Xll. 

The data 20, 22, 24, 26, 28 and 30 are data to be 
image-processed using different parameters such as 
different contrasts. Each address represents that of an 

2 5 end portion of each data area in the illustrated 

embodiment. Therefore, the address next to the last 
address XI within the data area 20 is the first address 
X2 in the data area 22. The same is true for the 
remaining addresses. Although the data areas are 

30 continuous in the drawing, it is possible to provide a 
gap between the data areas . 

As can be seen from the drawings, in accordance with 
the content of the distribution table shown in Fig. 2, 
the addresses (X0, XI) of the input data storing device 2 

35 correspond to the addresses (aO, al) of the image 

processing/storing device 8-1; the addresses (X2, X3) of 
the input data storing device 2 correspond to the 



addresses (bO, bl ) of the image processing/storing device 
8-2; the addresses (X4, X5 ) of the input data storing 
device 2 correspond to the addresses (a2, a3 ) of the 
image processing/storing device 8-1; the addresses (X6, 
X7) of the input data storing device 2 correspond to the 
addresses (cO, cl) of the image processing/storing device 
8-n; the addresses (X8, X9 ) of the input data storing 
device 2 correspond to the addresses (b2, b3 ) of the 
image processing/storing device 8-2; the addresses (X10, 
XI 1) of the input data storing device 2 correspond to the 
addresses (a4, a5 ) of the image processing/storing device 
8-1, respectively. 

According to the relationship mentioned as above, 
for example, the input data 20 is distributed to the 
corresponding image processing/storing device 8-1 and is 
processed using a parameter inherent to the device. The 
process result is stored at the addresses aO to al of the 
device. 

The reconfiguration device 10 rearranges the 
processed image data stored in the image 
processing/storing devices 8-1 to 8-n in the original 
order, with reference to the distribution table 4 and 
stores the same in the output data storing device 12. 

Thus, the images can be processed in parallel using 
different parameters for the respective data areas of the 
input image, using the input image data which has been 
obtained by a single pickup operation and, hence the 
image processing operation efficiency can be enhanced. 

<Embodiment 2> 

Fig. 4 shows a block diagram of a second embodiment 
of an image distributing and processing apparatus 
according to the present invention. In Fig. 4, the 
elements corresponding to those in Fig. 1 are designated 
by like numerals and duplicate explanations will not be 
given below. A difference, compared to Fig. 1, resides 
in the point that the reconfiguration device 10 refers to 
a reconfiguration table in place of reference to the 



distribution table. 

In general, all the image data obtained as a result 
of the image processing operation are not always used as 
output data. For instance, in case that the mean value 
5 of the gray level of 3 x 3 pixels with respect to a 

central image pixel or the range value which represents a 
difference between the maximum value and the minimum 
value of the gray level is determined to be a gray level 
of the central pixel, since no mean value or range value 

10 of the pixels at the end portions the image can be 

obtained, the pixels at the end portions of the image 
must be excluded from the output data. Alternatively, 
there is a case that only necessary data is to be 
outputted from the processed image data. 

15 To this end, in the second embodiment, the 

reconfiguration table 14 stores in advance a relationship 
between the areas corresponding to the output data areas 
outputted from the plural image processing/storing 
devices 8-1 to 8-n corresponding to each parameter from 

2 0 which the output data areas the opposed edge portions 

have been removed and the addresses of the memory areas 
of the output data storing device 12. 

Fig. 5 shows a relationship between the memory area 
of the input data storing device 2, the memory area of 

25 the image processing/storing device 8-1 and the memory 

area of the output data storing device 12, in the second 
embodiment. Fig. 6 shows a part of the contents of the 
distribution table 4 in the second embodiment. Fig. 7 
shows a part of the contents of the reconfiguration table 

30 14 in the second embodiment. In an example shown in Fig. 
5, the data between the address from X0 to X3 of the 
input data storing device 2 includes, at its opposed 
ends, edge portions 51 and 52. The addresses of the edge 
portion 51 are assigned X0 to XI. The addresses of the 

35 edge portion 52 are assigned X2 to X3 . As may be 

understood from Figs. 5 to 7 , the data at the addresses 
X0 to X3 of the input data memory device 2 is processed 



by the image processing/storing device 8-1 in the same 
way as that in the first embodiment , and is stored at the 
addresses aO to a3 in accordance with the distribution 
table 4. Among the stored image data, the addresses of 
the edge portion 51a are aO to al and those of the edge 
portion 52a are a2 to a3 . The reconfiguration device 10 
stores only the data at the addresses al to a2 , within 
the image processing/storing device 8-1, in the output 
data storing device 12 in accordance with the content of 
the reconfiguration table 14 without transferring the 
data of the edge portions 51a and 52a to the output data 
storing device 12. 

The remaining image processing/storing devices are 
not shown in Fig. 5, but the reconfiguration table 
specifies the relationship between the addresses of the 
image processing/storing devices and the addresses of the 
output data storing device 12. Consequently, the data 
from the respective image processing/storing devices are 
stored in a predetermined order into the output data 
storing device 12 in the same way as shown in Fig. 5. 
Thus, only the necessary data is stored in the output 
data storing device 12. 

As can be understood from the above discussion, 
according to the present invention, since the images can 
be processed in parallel in accordance with different 
parameters for each data area of the input image, using 
input image data which has been obtained by a single 
image pickup operation, the efficiency of the image 
processing operation can be increased. Moreover, 
processed data from which unwanted data portions have 
been removed can be obtained. 



What is Claimed is: 

1. An image distributing and processing apparatus 
comprising: 

an input data storing device in which 
5 input image data is stored in a predetermined order; 

a plurality of image processing/storing 

devices ; 

a distribution table in which a 
relationship between addresses of the input data storing 
10 device and addresses of output data outputted from the 
plural image processing/storing devices is stored in 
advance in accordance with parameters to be used for the 
image processing operation; 

a distributor which distributes the image 
15 data outputted from the input data storing device into 

the plural image processing/storing devices in accordance 
with the content of the distribution table; 

a reconfiguration device which 
reconfigures the output image data processed and stored 
2 0 by the plural image processing/storing devices in the 
above mentioned predetermined order, with reference to 
the distribution table; and 

an output data storing device which stores 
therein output image data outputted from the 
25 reconfiguration device. 

2. An image distributing and processing apparatus 
comprising : 

an input data storing device in which 
input image data is stored in a predetermined order; 
30 a plurality of image processing/storing 

devices ; 

a distribution table in which a 
relationship between addresses of the input data storing 
device and addresses of output data outputted from the 
35 plural image processing/storing devices is stored in 

advance in accordance with parameters to be used for the 
image processing operation; 



a distributor which distributes the image 
data outputted from the input data storing device into 
the plural image processing/storing devices in accordance 
with the content of the distribution table; 
5 a reconfiguration device which 

reconfigures the image data processed by the plural image 
processing/storing devices; 

an output data storing device which stores 
therein output image data outputted from the 
10 reconfiguration device; and 

a reconfiguration table in which a 
relationship between addresses of a part of the output 
data areas outputted from the plural image 
processing/storing devices in accordance with each 
15 parameter and addresses of the output data storing device 
is stored in advance, 

wherein said reconfiguration device 
reconfigures the image data, processed by the plural 
image processing/storing devices, by referring to the 
20 reconfiguration table. 



IMAGE DISTRIBUTING AND PROCESSING APPARATUS 



5 

ABSTRACT OF THE DISCLOSURE 

An image distributing and processing apparatus is 
provided with a distributor which distributes image data 

10 outputted from an input data storing device into a 
plurality of image processing/storing devices in 
accordance with parameters to be used for the image 
processing operation, and a reconfiguration device which 
reconfigures the processed and stored output image data 

15 in a predetermined order, with reference to a 

distribution table. The reconfiguration device can refer 
to a reconfiguration table in which a relationship, 
between addresses of a part of output data areas 
outputted from the image processing/storing devices in 

2 0 accordance with each parameter and addresses of the 

output data storing device, is stored in advance, in 
place of the distribution table. 
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